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(54) ELECTROPHORESIS MATRIX DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To provide an electrophotoreis matrix display device 
which is shortened in rewriting time and with which high-speed 
rewriting is possible. 

CONSTITUTION: This electrophoresis matrix display device has a 
display device in which one electrode of one set of electrodes is 
constituted as a full-surface electrode and the other electrode as 
divided electrodes to permit discrete impression of voltages and a 
switching circuit SC which has a pair of transistors(TRs) Q 
constituted by cacade connecting emitters and collectors, 
connecting one terminal to a positive power source and the other 
terminal to a negative power source, connecting an output terminal 
T to the middle of both TRs Q, Q, connecting power sources of the 
same polarity as the polarity of the emitters of the respective TRs 
Q via capacitive elements C respectively to the respective bases 
and connecting the circuit elements of the previous stage thereto 
and impresses the positive voltage or negative voltage to one of 
the divided electrodes. The display device is so constituted as to 
hold the operation of the TRs Q for the time determined by 
discharge of the capacitive elements. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It comes to allot the display device it comes to allot the dispersed system for an electrophoresis 
display which contained the liquid phase dispersion medium and the particle in inter-electrode [ of the lot which 
counters mutually ] to in the shape of [ which consists of a line and a train ] a matrix. In the electrophoresis 
matrix display equipment which displays by impressing electric field to inter-electrode [ of each of said display 
device ], and producing the migration of said dispersion medium the electrode of said lot The matrix display 
equipment with which one electrode consisted of whole surface electrodes as a division electrode with which 
the electrode of another side can impress an electrical potential difference according to each display device, An 
emitter-collector is cascaded, on the other hand, an edge is connected to a positive supply, an another side edge 
is connected to a negative supply, and an output terminal is connected in the middle of both transistors. And it 
has the transistor of a pair with which it comes to connect a preceding paragraph circuit element while the same 
polar power source as the emitter of each of said transistor is connected to each base through a capacitive 
component, respectively. Electrophoresis matrix display equipment with which only time amount which offers 
the switching circuit which impresses a forward electrical potential difference or a negative electrical potential 
difference to one division electrode corresponding to one of said the display devices, and becomes settled by 
discharge of said capacitive component is characterized by carrying out maintenance of said transistor of 
operation. 

[Claim 2] Electrophoresis matrix display equipment which was made to perform charge to said capacitive 
component in equipment according to claim 1 by making one line or one train of said matrix into a unit. 
[Claim 3] Electrophoresis matrix display equipment which was made to make size the charging time value of 
said capacitive component rather than the display response time of said display device, and to rewrite in 
equipment according to claim 1 with superposition in time as a unit in every one line or train of said matrix. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the configuration of the circuit which starts the equipment 
which performs a display action using an electrophoresis operation, especially impresses an electrical potential 
difference to an electrode for a display action. 
[0002] 

[Description of the Prior Art] An electrophoresis display displays the contents of a request by allotting the 
dispersed system for a display which made the white-pigments particle distribute for example, in a black liquid 
dispersion medium to inter-electrode [ by which opposite arrangement of the lot was carried out ], impressing 
the electric field according to the contents which should be rewritten to inter-electrode to it, and moving a 
lifting and a particle for an electrophoresis operation to it. In this case, the migration situation of a particle is 
decided by the electric field to impress, and a display is performed so that that situation may be observed 
through a transparent electrode. 

[0003] A display performs rewriting of one element or a by [ 1 trains ] display by contrast's arising, supplying a 
selection signal from the electrode group of one group between two electrode groups which counter, and 
supplying forward electric field or negative electric field as an information signal from the electrode group of 
the group of another side according to the field strength and the direction which are impressed. 
[0004] Although impression of electric field should just be performed by identifying the selected display device 
and the display device which is not chosen, an unnecessary electrical potential difference, i.e., the so-called 
cross talk electrical potential difference, may be impressed also to the display device which is not chosen, and a 
display becomes indistinct. 

[0005] In order to prevent this, he is trying to prepare a switching device in each division electrode by using 
another side as a division electrode, using one side of the electrode which counters as a whole surface electrode. 
And only the line which rewrites supplies a power source and rewriting of a display impresses a control signal 
to each train, and only the response time of a display device gives the output from a drive transistor, and it 
displays one line at a time. 
[0006] 

[Problem(s) to be Solved by the Invention] In order that [ in the matrix which consists of display devices ] only 
the response time of a display device may impress the signal, it requires time amount for rewriting of the whole 
matrix surface, and an unnatural feeling is shown one line at a time in a display. Moreover, when a display is 
many-dot-ization-constituted, it becomes so long that rewriting time amount increases in proportion to a line 
count and is not used. 

[0007] This invention was made in consideration of the above-mentioned point, and aims at rewriting time 
amount being shortened and offering the electrophoresis matrix display equipment in which high-speed 
rewriting is possible. 
[0008] 

[Means for Solving the Problem] By this invention, for the above-mentioned purpose achievement, to inter- 
electrode [ of the lot according to claim 1 which counters mutually ] In the electrophoresis matrix display 
equipment which displays by coming to allot the dispersed system for an electrophoresis display containing a 
liquid phase dispersion medium and a particle, impressing electric field to inter-electrode [ said ], and producing 
the migration of said dispersion medium The display with which one electrode is a whole surface electrode, 
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and, as for the electrode of said lot, was constituted as a division electrode with which the electrode of another 
side can impress an electrical potential difference according to an individual, An emitter-collector is cascaded, 
on the other hand, an edge is connected to a positive supply, an another side edge is connected to a negative 
supply, and an output terminal is connected in the middle of both transistors. And it has the transistor of a pair 
with which it comes to connect a preceding paragraph circuit element while the same polar power source as the 
emitter of each of said transistor is connected to each base through a capacitive component, respectively. The 
switching circuit which impresses a forward electrical potential difference or a negative electrical potential 
difference to one of said the division electrodes is offered. The electrophoresis matrix display equipment with 
which only time amount which becomes settled by discharge of said capacitive component is characterized by 
carrying out maintenance of said transistor of operation, And the electrophoresis matrix display equipment 
which was made to perform charge to said capacitive component by making one line or one train of said matrix 
in equipment [ according to claim 2 ] according to claim 1 into a unit, The charging time value of said 
capacitive component in equipment [ according to claim 3 ] according to claim 1 is made into size rather than 
the display response time of said display device, and the electrophoresis matrix display equipment which was 
made to rewrite with superposition in time as a unit in every one line or train of said matrix is offered. 
[0009] 

[Function] As for equipment according to claim 1, electric field are impressed between the whole surface 
electrode of a display, and each division electrode. As for each division electrode, an electrical potential 
difference is impressed through an output terminal from that as which it was chosen of the transistors of the pair 
of a switching circuit. Selection of a transistor is performed, when a preceding paragraph circuit element 
operates according to a control signal and turns ON only one side of the transistor of a pair. Under the present 
circumstances, the operating time of a transistor is held only for the charging time value of the capacitive 
component prepared in the base of the transistor of a pair. A display is performed, when an electrical potential 
difference is impressed between a division electrode and a whole surface electrode with the selected transistor 
and the particle in the dispersion medium for a display performs a migration operation. And the division 
electrode corresponding to the transistor which an electrical potential difference is not impressed to the 
transistor which is not chosen, therefore is not chosen does not display. 

[0010] Equipment according to claim 2 rewrites the contents of a display by charging a capacitive component 
for one line or one train of a matrix as a unit. 

[0011] Equipment according to claim 3 rewrites with superposition in time considering one line or one train of a 
matrix as a unit to the display with which the charging time value of a capacitive component is made into size 
rather than the response time of a display device. 
[0012] 

[Effect of the Invention] Since this invention was constituted as mentioned above, it does the following 
effectiveness so. 

[0013] Since the capacitive component was first connected to the base of the transistor for choosing only the 
transistor connected with the division electrode of a request of electrophoresis matrix equipment according to 
the configuration of claim 1, maintenance of operation can be made to perform to a transistor using the charging 
time value of a capacitive component. 

[0014] Moreover, according to the configuration of claim 2, since the contents of a display are performed 
considering one line or one train of a matrix as one unit, the contents of a display are quickly rewritable. 
[0015] Since the charging time value of a capacitive component which determines display time is still longer 
than the response time of a display device according to the configuration of claim 3, the contents of a display 
can make rewriting of the contents of a display able to maintain [ charging time value / of a capacitive 
component ] as a line quickly, and it can consider as a legible display. 
[0016] 

[Example] Drawing 1 shows the configuration of the electrophoresis matrix display equipment which applies 
this invention. In this drawing, El is a whole surface electrode, and it connects with GND and it will be in a 
touch-down condition. E2 is the division electrode by which opposite arrangement was carried out at the whole 
surface electrode El, and each division electrode is terminals Tl and T2 and T3, respectively. — It connects 
with Tn. These terminals Tl and T2, T3 - Tn is connected to forward or negative power-source +V or -V 
according to the contents of a display which a display should perform. 
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[0017] And as for the display device in which the display device with the terminal Tl by which the division 
electrode was connected to forward power-source +V has the terminal T2 connected to negative power-source- 
V to a particle approaching a division electrode side like illustration, a particle approaches a whole surface 
electrode side. A display is rewritable by moving this particle in an electrophoresis operation. Even if the 
rewritten display stops impression of an electrical potential difference, it maintains a display as it is. 
[0018] Drawing 2 shows the circuit which performs electrical-potential-difference impression to four display 
devices for every division electrode in drawing 1 . A sign is attached and explained about one of four display 
devices in this drawing. 

[0019] This circuit is constituted as a circuit which offered switching circuit SC with the terminals Tl and T2 of 
a display device, and the output terminal T connected to T3-- on each display devices. And in order to carry out 
the line and train arrangement of this switching circuit SC so that a matrix may be constituted like illustration, 
to form the control input terminal S in order to give a control signal for every line, and to give a control signal 
for every train, the control signal input terminal C is formed. The connection relation with a power source is not 
illustrated. 

[0020] Drawing 3 shows the internal configuration of switching circuit SC of drawing 2 to a detail. That is, one 
switching circuit SC has four transistors Ql, Q2, Q3, and Q4 as a switching element. Each [ these ] transistor 
Ql thru/or Q4 have composition which controls Ql and Q2 which are an output transistor by the control 
transistors Q3 and Q4 allotted to the preceding paragraph. Here, the control transistor Q3 of an NPN form is 
combined with the output transistor Ql of an PNP form, and the control transistor Q4 of an PNP form is 
combined with the output transistor Q2 of an NPN form. And the control transistors Q3 and Q4 are connected 
to the control signal input terminals SI and S2 for line selection in each of that emitter, and each base is 
connected to the control signal input terminals CI and C2 for train selection. 

[0021] The combination of a control transistor and an output transistor, for example, the control transistor Q3 of 
an NPN form and the output transistor Ql of an PNP form While the collector of the control transistor Q3 is 
connected to the base of the output transistor Ql through resistance Rl, it connects with power-source +V 
through the capacitor CI. The emitter of the output transistor Ql is connected to power-source +V, common 
connection of the collector is made with the collector of the output transistor Q2 of another NPN form, and it is 
connected to the output terminal T. 

[0022] The output transistor Q2 of this NPN form is a power source to which the emitter of the other end of a 
capacitor C2 and the output transistor Q2 is connected although it is combined with the control transistor Q4 of 
an PNP form and resistance R2 and a capacitor C2 are connected similarly. - It is V. 
[0023] ON of each output transistor in this circuit and OFF are performed by controlling ON of a control 
transistor, and OFF. In an NPN form, this is performed by making the base more high-level than an emitter, and 
is performed by making an emitter more high-level than the base by the PNP form. 

[0024] Now, in this circuit, supposing the control signal of - is temporarily given from the control signal input 
terminal SI for line selection, and a control signal is not given to other control signal input terminals including 
the control signal input terminal CI for train selection but it is 0 potential, the control transistor Q3 will be 
turned on, and the output transistor Ql will be turned on, and a capacitor CI will be charged. The charging time 
is easy to consider as several lOOn second. 

[0025] The charge charge of a capacitor CI begins to discharge by the time constant CI and Rl through the 
base-emitter of resistance Rl and the output transistor Ql, while impression of the control signal of - to the 
control signal input terminal SI finishes and the emitter of the control transistor Q3 becomes the 0 same 
potential as the base. And between this charging time value, since the output transistor Ql maintains an ON 
state, it is carried out to an output terminal T by an output signal's arising and the display by the display 
continuing. 

[0026] As for the control signal input terminals SI, S2, CI, and C2, + or - electrical potential difference is given 
by 0 at the time of an owner signal at the time of a non-signal, respectively. The signal level at the time of an 
owner signal and a non-signal is shown in () shown in the side of each control signal input terminal in drawing 
3. 

[0027] Drawing 4 shows signs that the holding time of the output transistor Q2 of operation changes, when its 
capacity per [ in the circuit of drawing 3 ] another capacitor C2 is changed. This drawing shows that the holding 
time of the output transistor Q2 of operation changed from about 200m second to 650 m seconds, when 
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changing the capacity of a capacitor C2 from 47nF(s) to 130nF(s), having used resistance R2 as 1 M omega. 
[0028] This can perform charge of a capacitor in several lOOn second, I hear that several 100m second 
continuation is carried out, there is maintenance actuation after charge, rewriting of the contents of a display is 
performed extremely for a short time, and the display action based on it means the thing [ that it can be made to 
continue 1000 times ]. A display device will answer by discharge termination, and therefore, holding the output 
for a display, if the capacitor for rewriting of the contents of a display is charged without being concerned with 
it even if the response of a display device is slow is continued till charging-time- value termination. Although 
the bipolar form was used as a transistor in the above-mentioned example, the transistor of other electric 
conduction formats including an electric field effect form may be used. 



[Translation done.] 
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[Drawing 1] 
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(54) ELECTROPHORESIS MATRIX DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide an electrophotoreis matrix display 
device which is shortened in rewriting time and with 
which high-speed rewriting is possible. 
CONSTITUTION: This electrophoresis matrix display 
device has a display device in which one electrode of 
one set of electrodes is constituted as a full-surface 
electrode and the other electrode as divided electrodes 
to permit discrete impression of voltages and a switching 
circuit SC which has a pair of transistors(TRs) Q 
constituted by cacade connecting emitters and 
collectors, connecting one terminal to a positive power 
source and the other terminal to a negative power 
source, connecting an output terminal T to the middle of 
both TRs Q, Q, connecting power sources of the same 
polarity as the polarity of the emitters of the respective 
TRs Q via capacitive elements C respectively to the 
respective bases and connecting the circuit elements of 
the previous stage thereto and impresses the positive 
voltage or negative voltage to one of the divided 
electrodes. The display device is so constituted as to hold the operation of the TRs Q for the 
time determined by discharge of the capacitive elements. 
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